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Abstract: In this study, we investigated special Smarandache curves belonging to Sabban 
frame drawn on the surface of the sphere by Darboux vector of Mannheim partner curve . 
We created Sabban frame belonging to this curve. It were explained Smarandache curves 
position vector is consisted by Sabban vectors belonging to this curve. Then, we calculated 


geodesic curvatures of this Smarandache curves. Found results were expressed depending on 


the Mannheim curve. 
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81. Introduction and Preliminaries 


Let a: I — E? be a unit speed curve denote by {T, N, B, p,q} the moving Frenet apparatus. 
The Frenet formulae is given by ([5]) 


N'(s) = —p(s)T(s) + q(s)B(s) (1.1) 


'The Darboux vector defined by 








W < dT + pB. 
By the unit Darboux vector, we have 
sing = q , cosp= a 
V»? Fg V»? Fg 


including 
C = sin yT + cos yB 


where Z(W, B) = y, ([4]). Let œ and a, be the C?-class differentiable two curves and T, (s), 
N (s), B (s) be the Frenet vectors of a,. If the binormal vector of the curve a, is linearly 


dependent on the principal normal vector of the curve a, then (a) is defined a Mannheim curve 
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and (o,) a Mannheim partner curve of (a). The relations between the Frenet vectors we can 
write [3, 6, 7] 


T, = cosoT — sino B 


N, =sinoT + coso B (1.2) 
B =N 
and for the curvatures we get 
orn Dp 
= Nav p pg (1.3) 
q= Pr 











Let (a,a,) be a curve pair in E3. For the vector C, is the direction of the Mannheim 





partner curve o, we have [3,8] 


2 2 / 
LP S Wr. eur. SE N (1.4) 
V p? + q? +o’? V p? + q? 4-0? 


Let w : I — S? be a unit speed spherical curve. We can write ([10]) 


w(s) =w(s), t(s) 2 w'(s), d(s) 2 w(s) A t(s), (1.5) 


where, (w(s), t(s), d(s)) frame is expressed the Sabban frame of w on S?. Then we have equa- 
tions ([10]) 
w'(s) — t(s), t(s) = —w(s) + o (s)d(s), d'(s) = —&g(s)t(s), (1.6) 


where «g is expressed the geodesic curvature of the curve w on S? which is ([10]) 


Kg(s) = (t(s), d(s)). (1.7) 


92. Mannheim Partner Curve a Different View 


Let (C,) be a unit speed spherical curve on $?. Then we can write 


C, = sin YT, + cosgD,, 
Tc, = cos pT, — sin pB, , (2.1) 
C, ^ Te, =N,, 


where Z(C,, B.) = v. Then from the equation (1.6) we have the following equations of (C,) 
are 
CL’ = To, 
Pig 
To, =-C,+ ————OC, ^ Te, 
VD ER yy: 


(C, ^ To y mimo y 1 
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From the equation (1.7), we have the following geodesic curvature of (C) is 


Kg = (To C, ^ To) Ra = 7 (2.3) 
2.1 The 81-Smarandache curve can be defined by 
1 
Ai(s) = A0 iuo) (2.4) 


or substituting the equation (2.1) into equation (2.4) we obtain 
1 Ptas = tee eg m 
Bi(s) = m ((sin P+ cos g)T, + (cosG — sin P)B, ) : (2.5) 


Differentiating (2.4) we can write 


Q'(cosi? — sin p --g Uv 2 L sing 
_ p (cosp ps d VP +q NECI (2.6) 
op” Hp +7 272" HP n op” HP +7 
Considering the equations (2.5) and (2.6) we get 
E = ae — —a- 2 = a 
Rp cR PW S A E TU IE 
VP + 2g? + ag VP + 2g? + 4p' VP + 2g? + 49" 


Differentiating (2.6) where coefficients 
9 (VP tU a yP +T VP TU 
capp ee) er 
C C P 
x = 2s p RE L ERELL (2.8) 


VP AT, (VPE a LE LR 
y p y' 


XS = 


including we can reach, 


—/4 m = =A —14 — mE 
2 sin Y + x2 cos 2 2 — 
qu EN V2(x1 sing + x2 P) T 3c xa^ V2 PN 2^ 2(x1 cos P 2 sin P) p 


= x à o (29) 
(PT eu) (P ev) (Pe Le 


From the equation (2.7) and (2.9) «B geodesic curvature for Mannheim partner curve 61 





kn = (T5, LC, LET) la) 
1 Pie Pre : A 
= — ppr L y et) (240) 
(2+ (EM) 


From the equation (1.2) and (1.3) Sabban apparatus of the @,-Smarandache curve for 
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Mannheim curve are 


(c'c yp rd)eso,n 8 -VP+P v. (c' + SEMIS HE 
m, = Cove temoso- yp tiro oop, n EVE FP) y 
Rg sa NN PERO? v 

VP +e tor /1 +20 


fs) 





BAT, = iB lL pn. TENE y 
1 V2 LAHS p + q? + 0” /2 F Ap / pl + q + o 


(Vp + d? +0’) sing — 2g p? + g? +a? cosa p 
v2 An? p? + q? +H o? 


Ton (Xi VPZ + + X50*)n*/2 cos o — Xant 2p? + q? + 20” sing y, 
; (1 + 2922 /p? + q? +0” 
ae! -Xe V p? + dn V2 y 
(1 + 292)2 /p? + q? +0? 
[Yad — Xı VP? + nt V2 sino + Xant 2p? + q? + 20” COST p 
(1 + 252)? / p? + q? + 0? 














and 
1 T. 1_ = 
KG! = Z (zx mine m 2x3), (2.11) 
(GIP H H 
n 
where 
n D o? +p +g? e 
and 
y,—-—2-4441 
xi--2 n nH 
Xo =—-2-384-4-3% (2.13) 
Fae Qe L 
X3 s 27 + 13 2 


2.2 The 85-Smarandache curve can be defined by 


fa(s) = A +0, ^ To,) (2.14) 
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or from the equation (1.2), (1.4) and (2.1) we can write 


v/ p? + q? cos o + y/o’? tp +g sinon "d N 
/ 20"? + 2p? NIS q? /20!? + 2p? + q? 


, Vor tp tg cose — yp" Fg sina y (2.15) 
/9g!2 + 2p? + 07 


Differentiating (2.15) we can write 


beos [p2 2 loj 
Ta, = ao COSC T p +q N c sino B. (2.16) 


B»(s) 





/ p? + q? + g’? / p? + q? + g’? / p? Lg + g’? 
Considering the equations (2.15) and (2.16) it is easily seen 
Vp? tg? +o” sing — Vp? +g? coso, o’ N 
/ 2? + q? + 2072 / 2p? + 07 + 2072 


[2 2a [2 2 leoa 
pi +q sino +y pi +ga +o SOSO G (2.17) 
/ 25? + q? + 20”? 


Ba ^ Tg, 


+ 


Differentiating (2.16) we can write 


S c. O E N E E UN a LL. OVE... cun 
(n= HVH +g +0? (n= 1) pe +g? +o”? 


Ivy p? + q? sinc + y 2p? + q? + 20? coso p 








, (2.18) 
(n — vp? t d? t o? 
where, Kh geodesic curvature for (2 is 
1-7 
Bal c0. 2.19 
Kg H 1 L ) 
2.3 The 83-Smarandache curves can be defined by 
1 
Ba(s) = (To, + C, ^ To,) (2.20) 


V2 


or from the equation (2.1), (1.4) and (1.2) we can write 


a’ cosa + p? tg? +o sinay DR N 
207 + pte 20? + 2p? + q? 
P (221) 
20" + 2p? + g? 


Ba(s) = 
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Differentiating (2.21) we reach 
v p? 4- q? + o? sino — (o! + n / p? + q2) cosa p? +g — no’ 
fu. cs IMEEM Hu mue LECHE ey 
2+1? / p? + q? + o”? /2+ 7? / p? + q? + o”? 


(ny p? +q? +0’) sino + yp? + d? 4-6? coso 
ER a aa (2.22) 


Considering the equations (2.21) and (2.22) it is easily seen 





Brig = (2 p? +g? — no") coso t n/p? +g +o? sing, 
VA E 2n p? + FP + o? 
2c'-nV/p td y 
(no! - 2 /p? + g?) sino +n p? +g? to? coso p 


2.23 
/A + 2r? / p? + q? + o? ( ) 





Differentiating (2.22) where 





poseen d. ll 
à nt 258 + ary 
à = -1-34 -24-4 (2.24) 
e 1,41 
dR — gr Zur 
including we have 
T =- (034/p? + q2 — à1o")n 2cosa Ha 2p? +q? +20” sino 
Bà 775 ie ang FUR eX O 


(2 4- 2)? /a?? + p? - g? 
(2+ n?)2./o" + pP + q? 
(B10! -oP + Pn V2sina + dant 2p? + d? + 29? cose p (2.25) 
Q emet ape | | 


where, «Bs geodesic curvature for Mannheim curve /3 is 











1 = = = 
B3 — RS 4 4 
uus Gg (2596, — n*83 + 9°63). (2.26) 


2.4 The 84-Smarandache curves can be defined by 


bals) = C. + Te, +C, A To, ) (2.27) 
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or from the equation (1.2), (1.4) and (2.1) we can write 


dis) — CAP ales Vo? rp rd simo, -VPH y 


302 + 3p? + q? 307 + 3p? + 07 
M97 +p tg cosa — (ol + yp’ +9") sing p (2.28) 
30? + 3p? + g? 


Differentiating (2.28), we reach 





((n 1)o’ — nyp? 4 q?) cosa + PUT pese. 


2(1 = n +n?) yp? +g? + o”? 


no'-— (1 -n) Vp? +g? 
2(1 =n +n?) yp? * q? +0? 


2 +q? + (1-—n)o’) sino + yp? +q? + 0’? cos 
OVP * d? +U- me") sino + VPP +g? +o? coso p (2.29) 


2(1 = n +n?) yp? +g? + o? 


Considering the equations (2.28) and (2.29) it is easily seen 


(2 n) VP EP — (1+ ne!) cose + Onl) / T Esino, 
/6 — 6n + 6N? y p? + q? + o? 
R-n t+ td y (2.30) 
/6 — 6n + 6 / p? + q? +0? à 
(n= 2) vp? +g? — (0t mo')sino + (2n — 1) vp? +P t o? cose p 
/6 — 60 + 6n? y p? + q? + o” 





BA^Tg, = 








Differentiating (2.29) where 








= 1 1 1 1 1 

= 1 1 1 1 1 1 

Py = —24 22-45, +24 -24 — i(ü- i) (2.31) 
=> 1 1 1 1 1 1 

P3 = 2 —45 +45 -244+5(2-2) 


including we can write 


qu LB +P t Poor V3 cose + panty 3p? +q? + 30” sinc, 
" 4(1— nt myyo? + p? rg 
(Do! — po /P? + ?n* 3 N (2.32) 
4(1— n Ty vo? vp rg? 
Ban V 3p? + d? + 3o? coso — (py V P? +q? + P390" v'3sine p 


4(1—nctmyyo?vprg 
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where, Kpa geodesic curvature for Mannheim curve (4(5,,) is 


A 5 





TER (2n* — DIB, — (n° + TIR, + Qr? — n*)B5 
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